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FOREWORD 

This  publication  was  prepared  under  contract 
by  the  UNITE®  STAITS  JOINT  PUBLICATIONS  RE¬ 
SEARCH  SERVICE,  a  federal  government  organi¬ 
zation  established  to  service  the  translation 
and  research  nebds  of  the  various  government 
departments. 
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AIL-UNION  CONFERENCE  ON  ULTRASONICS 
-USSR- 


/Follovdng  is  ths  translation  of  an  article  by  V.  M, 

Patske\»ioh  in  Khlmtaheskava  nrotnyahlennost*  (Chemical 
Industiy),  No  1,  Moscow,  1%1,  pages  72-73jJ 

On  22-26  Novsrabor  I960,  the  All-Union  Scientific-Engineering 
Conference  on  the  Application  of  Ultrasonics  in  Industry  was  held  in 
Moscow,  Attending  the  confex’ence  were  1600  delegates  representing 
industry,  soientifio  research  and  planning  organizations,  and  sovnarldiozes. 
More  than  130  reports  aiid  conaiianications  were  presented  at  the  conference. 
The  deputy  chaimian  of  the  State  Scientific-Engineering  Cornmittee 
of  the  Council  of  Ministers  USSR,  V,  Aleksenko,  opened  the  conference. 

In  a  short  introduction  he  noted  that  the  broad  application  of  ultra¬ 
sonics  in  industry  is  becoming  one  of  the  future  scientific  and  engineer¬ 
ing  ti’endsj  the  introduction  of  progressive  methods  and  tectoiques 
employing  tiltrasonio  engineering  not  only  guax'antees  an  increase  in 
productivily  but  also,  as  a  rule,  increases  the  qua)j.ty  of  the  product. 

The  leading  Soviet  scientist  Academician  A.  I.  Berg  delivered  a  intro¬ 
ductory  address  to  the  assemblage.  Professor  L,  D.  Rosenberg  related 
new  research  in  the  ai-ea  of  physics  as  related  to  the  industrial 
application  of  ultrasonics. 

The  following  fcror  surveys  v&re  next  on  the  agenda:  "The  Present 
State  and  Trend  of  Bevelojaaent  of  the  Technological  Application  of 
Ultrasonics  in  Mechanical  Engineering"  (Tu,  I,  Kitaygorodskiy);  "Problems 
in  the  Industrial  Utilization  of  Ultrasonics  in  Chemical  Engineering 
Processes"  (V,  M,  Fiddman);  "Problems  Producing  Sources  of  Ultrasonic 
Energy"  (D,  B,  Mbndrus);  "The  Development  of  Methods  and  Techniques  of 
UltrasorJLc  Inspection"  (0,  I.  Babikov),  The  basic  tenets  of  these  reports 
were  developed  in  detail  in  the  corresponding  four  sections  of  the 
conference. 

In  the  first  section,  on  the  application  of  ultrasound  in  mecha¬ 
nical  engineering,  there  xi'sre  heard  and  discussed  a  grroup  of  reports  on 
problems  such  as  the  ultrasonic  cleaning  of  various  industrial  compo¬ 
nents  and  parts;  the  acceleration  of  electrochemical  processes;  the 
ultrasonic  welding  and  soldering  of  metals,  glass,  ceramics,  and  ferrites; 
the  application  of  ultrasound  to  mstajLliirgy;  mechanical  working  using 
ultrasound;  the  ultrasonic  welding  of  plastics;  power  grinding.  An 
experiment  in  the  use  of  ultrasound  for  these  purposes  was  described  It 
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I  was  noted  that  the  execution  of  certain  processes  ultrasonic  means 

f  tmns  out  to  be  not  only  hi^ily  effeotiVe  but  the  only  way  possible*  It 

^  was  sho\iin  In  partdculer  that  such  a  welding  techsioue  for  plasties  ensures 

high  performaj3os  and  structural  advantages,  whereby  superheating  of  the 
plastic  is  obviated;  this  raethod  is  raore  general  than  others  being  applied 
at  pi’esent, 

'fns  reports  of  the  second  section,  in  the  application  of  ultra¬ 
sound  in  chemical  engineering  processes,  were  devoted  mainly  to  siach 
problems  as  ultrasonic  dispersion  and  crystallisation;  the  effect  of 
«  ultrasound  on  chemical  processes;  coagulation  of  aerosols;  the  accelera¬ 

tion  of  drying  processes;  acoustic  filtration  and  the  inhibition  of 
crystal  formation*  The  application  of  ultrasorind  makes  it  possible  to 
^  obtain  highly  disperse  materials  (mash  siae  of  about  1^),  to  accelerate 

the  dispersion  process,  and  to  process  materials  which  yield  with 
difficulty  under  other  ld.nds  of  processing* 

In  a  repoarb  by  L.  I.  Kondtd”ova  and  V,  M.  Fridman,  the  fundamental 
laws  of  ultrasonio  dispersion  in  practice  and  the  necessary  equ3.paent  for 
it  vrere  considered,  in  recent  years  in  the  USSR  and  abroad  industry  has 
begun  to  obtain  high  quality  emulsions  and  suspensions  by  ultrasonic 
means* 

In  other  reports  en  experiment  in  the  application  of  ultrasound 
for  the  dispersion  of  various  chemical  substan.ce  in  a  number  of  plants 
and  factories  in  the  Soviet  Union  was  presented  along  with  results  of 
recent  laboratory  investigations. 

The  study  of  the  effect  of  ultrasound  in  crystallisation  processes 
and  Solutions  are  of  great  px'actlcal  interest.  Data  on  these  investiga¬ 
tions  x^ere  presented  in  repoi^ts  by  4.  P.  Kapustin,  Yu,  N.  lyurin,  and 
others.  Ultrasound  can  become  a  new  medium  for  the  control  and  investi¬ 
gation  of  crystal-forming  processes. 

In  a  report  by  M.  S,  Akutin  and  others  information  was  presented 
on  investigations  in  the  application  of  ultrasound  for  obtaining 
agglomerated  and  grafted  polymoi's.  This  technique,  along  vjith.  the 
radiation  method,  makes  it  possible  to  obtain  substances  which  are 
impossible  to  synthociae  by  the  usual  means, 

A  report  by  S.  P,  Kirichenko  dealt  xdth  the  problem  of  accelerat¬ 
ing  the  thermal  craoHng  process.  It  was  sho\«i  that  upon  application  of 
•  ultrasound  the  emission  of  gas  and  liquid  reaction  products  increases 

considerably,  whereupon  the  lydrocarhon  composition  of  the  benaene  frac- 
^  tions  shifts  toward  a  decreased  content  of  the  unbound  hydrocarbons. 

Problems  were  also  presented  on  the  effect  of  ultrasound  on  the 
processes  used  in  the  electrolytic  production  of  chemical  substances  and 
on  the  application  of  ultrasound  for  the  hydrolysis  of  lignin,  which 
improves  its  melting  properties  and  greatly  inoreasss  its  thermal 
stability.  One  communication  reported  on  ejqjerimentation  in  the 
application  of  ultrasound  at  the  Lisichanskiy  Chemical  Comb3ne.  The 
results  of  the  investigations  into  the  effect  of  ultrasound  on  hetero¬ 
geneous  diffusion  processes  irere  given,  and  several  practical  recommen¬ 
dations  yere  made.  In  another  coamiuni cation  E.  G,  Tokar*  presented  the 
results  of  laboratory  and  semi— industrial  e3q)eriments  on  the  application 
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of  ultrasound  for  accelerating  the  washing  and  drying  of  woolen  materials. 
Pitjblems  in  the  application  of  ultrasound  for  washing  fabrics,  for 
increasing  the  jxdce  ylel.d  of  grapes  (G,  N.  Gasyuk  and  ethers)  ^  and  for 
accelerating  photographic  developing  processes  (Mi  E,  Arkhangel’skLy) 
were  considei’ed. 

In  comaranications  by  B,  F,  Podoshe'vnikov,  V.  P,  Kurkin,  M,  L. 
Varlamov,  md  others,  an  ultrasonic  method  for  the  coagulation  of  aerosols 
was  presented.  For  instance,  in  ridding  Xiraste  gases  of  fluorine  compounds 
and  oxides  of  nitrogen  it  is  readily  possible  to  lower  their  content  to  a 
sanitary  norm.  For  example,  by  applying  sound  at  a  frequency  of  16,5  kc 
and  at  a  sound  intensity  level  of  155  db  for  four  seconds  it  is  possible 
to  increase  the  degree  of  fluorine  precipitation  from  the  42-69^  obtain¬ 
able  without  the  application  of  soimd  to 

T,  I.  Mashkova  and  Yu.  Ya,  Vorisov  presented  a  survey  of  experi¬ 
mental  work  on  the  acceleration  of  drying  in  an  acoustic  field  and  showed 
plans  for  aco^^stic  dryers  9  The  acoustical  method  makes  it  possible  to 
dry  out  materials  without  a  considerable  increase  in  temperature,  thus 
shortening  the  drying  time. 

Attention  was  also  devoted  to  the  problem  of  applying  ultrasound 
for  the  purpose  of  avoiding  scale  formation  in  steam  boilers  and  heat- 
exchange  apparatus,  and  for  the  prevention  of  incrustation  in  industrial 
crystallizers. 

In  the  reports  and  communications  of  the  third  section,  on  sotirces 
of  ultrasonic  energy,  doscid-ptions  and  technical  parameters  were  given 
for  various  ultrasonic  generators  and  for  magnetostrictive  piezoceramio, 
hydrodynamic,  and  aerodjnaamic  radiators,  both  in  regxilar  production  and 
in  the  developmental  stage. 

In  the  sessions  of  the  fourth  section,  on  ultrasonic  control  and 
measuring  instruments,  problems  in  the  xise  of  ultrasonic  methods  for  the 
control  and  analysis  of  various  technological  processes  were  presented. 
Devices  have  now  been  developed  which  can  be  used  in  volatile  media  and 
highly  combustible  environments. 

Ultrasonic  devices  based  on  measurements  of  the  velocity  and 
absorption  of  ultrasound  in  a  given  medium  (liquid  or  gas)  make  it 
possible,  with  respect  to  the  measurement  of  these  values,  to  evaluate 
the  variation  of  such  physical-chemical  parameters  of  the  medium  as  density 
viscosity,  conoantration,  and  the  time^dse  behavior  of  the  px'ocesses. 

Such  a  method,  along  with  other  currentljr  well-knovra  techniques  of 
physical-chemical  analysis  (X-ray,  radioactive,  optical,  and  others), 
now  permits  the  control  of  ^emical  production  and  the  automation  of 
many  tochnological  processes,  either  partially  or  completely.  Ultra¬ 
sonic  viscosimeters,  gas  analyzers,  flowmeters,  and  level  gages,  includ¬ 
ing  devices  for  volatile  liquids  and  pulp, ' as  well  as  acoustic  pressure 
and  intensity  gages  were  considered. 

In  conjunction  \dth  the  third  section,  a  discussion  was  held  on 
•’The  Procedure  for  Measuring  Acoustic  Power  Delivered  to  a  Liquid  by 
Transducers,” 

The  conference  demonstrated  that  in  many  branches  of  industry 
and  research  progressive  ultrasonic  methods  make  it  possible  to  solve 


a  ntuuber  of  important  problems  of  science  abd  industry,  and  are  promoting 
automation,  increasing  producfcivj.ty,  and  impro'^ri^g  the  quality  of  the 
product. 

Prior  to  the  conference  a  list  of  the  reports  to  be  read  in  the 
various  sections  vas  printed.  The  materials  of  the  plenary  sessions  and 
resolutions  of  the  conference  vdll  be  published  later. 

The  pairtioipsnts  bf  the  conference  visited  a  special  esdiibit  of 
new  types  of  Toltrasonlc  de^rices  and  technolcgical  equipment  in  the 
Mechanical  Engineering  PaviHon  of  the  Exposition  of  Achievements  in  the 
National  EcononQr  of  the  USSR. 
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